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Abstract  
The availability and purported strengths of information and communication technology has increased the 
applications of multimedia resources in higher education.  Introduction of multimedia resources into courses 
brings with it problems from a number of perspectives.  What constitutes good quality resource material? Is it 
effective as a learning tool? How credible is the content in terms of professional requirements?  These are 
important questions that teacher educators confront in enabling them to discern good quality material and to 
contribute to the development of further resources.  Our premise is that these questions need to be answered 
by a consideration of research into the efficacy of multimedia teaching resources.  Considerable research has 
been conducted over the last decade, which has identified certain principles of effective learning.  These 
principles are important to consider in the development of multimedia resources.  In this paper we report on 
the production of a multimedia resource involving CDROMs, Videos and a Website to support the learning 
of science teaching by primary preservice teachers.  The development of these resources was informed by a 
generative theory of multimedia learning.  We describe the features of the multimedia resources that were 
produced and how these resources were tested for effectiveness as learning tools and as authentic 
representations of professional practice.   
 
Introduction  
The use of multimedia resources in teacher education programs has grown exponentially in recent years.  The fundamental 
educational advantage of multimedia learning using, for example CDROMS, videos and websites, is that these resources 
provide integrated visually and linguistically rich sensory input that enhance the users’ learning experiences (Mayer, 1997).  
Additionally, CDROMs or websites improve access to content materials, are cost effective to reproduce, and can be updated 
easily.  However, there are scant appropriate resources available in some areas of teacher education preparation, such as 
science education.  Thus, staff wishing to capitalise on the educational benefits of technologically based resources may need 
to develop their own resource materials.  In order to optimise the success of a multimedia resource, the development process 
should be informed by the principles of effective educational multimedia resources, and the relevant pedagogical content 
literature.  The purpose of this paper is to present the theoretical frameworks that were used by the authors to guide the 
development of a set of multimedia resources in science education.  The goal of this project was to enhance the teaching and 
learning of science education by undergraduate students in early childhood and primary teacher education courses.  The 
project team comprised the authors (CMD, JJW) who have had extensive experience in science education throughout the 
school years, and worked in preservice and in-service teacher science teacher education programs.  The authors’ roles 
included the design, trial and modification of resources.  The more complex technical aspects of the project were outsourced 
to staff with expertise and experience in video production, CDROM development, and website design.  This paper first 
provides background on learning from educational multimedia and science education.  It then provides an overview of the 
multimedia resources that were developed.  We conclude with an evaluation of these resources, and speculations on future 
directions.    
 
Learning from Educational Multimedia  
The primary purpose of educational multimedia resources is to enhance learning.  Hence, the design of these resources 
needs to support contemporary approaches to learning and teaching where learners are viewed as active constructors of 
knowledge and teachers are facilitators of that learning process (Fenstermacher, 1986).  Such a view is antithetical to the 
conception of learners as passive recipients of knowledge that is dispensed by the teacher (Fletcher & Lowe, 1993) an 
assumption in many educational multimedia materials.  The educator’s task is to provide students with opportunities to 
construct knowledge through meaningful, cognitively engaging tasks (Glaserfeld, 1995; Wilson, 1996).  Constructivist 
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perspectives acknowledge that the learner builds understanding by evaluating new experiences in the light of prior 
knowledge.   
 
The implications for the design and use of educational multimedia resources are that the resources need to promote active 
engagement in students and avoid being simply information repositories (Grabe & Grabe, 1998).  Hence, educators need to 
be vigilant that the technologically based learning environments that they design have instructional integrity.  Mayer (1997) 
has proposed explanations for learning in multimedia environments through his generative theory of multimedia learning:  
In a generative theory of multimedia learning, the learner is viewed as a knowledge constructor who actively 
selects and connects pieces of visual and verbal knowledge. The basic theme of generative theory of 
multimedia learning is that the design of multimedia instruction affects the degree to which learners engage in 
the cognitive processes required for meaningful learning within the visual and verbal information processing 
systems. (p. 4) 
Mayer’s theory is based on a theory of meaningful learning, which draws on Wittrock and others’ work on generative 
theory and Paivio and others’ work on dual coding theory (See Mayer, 1997).  Generative theory contributes the 
understanding that “meaningful learning occurs when learners select relevant information from what is presented, organize 
the pieces of information into a coherent mental representation, and integrate the newly constructed representation with 
others” (Mayer, 1997, p. 4).  Dual coding theory explains that “cognitive processes occur within two separate information 
processing systems: a visual system for processing visual knowledge and a verbal system for processing verbal knowledge 
(Mayer, 1997, p. 4).  The elements of generative theory and dual coding theory are evident in the graphic representation of 
Mayer’s theory of meaningful learning in a multimedia environment in Figure 1.  According to Mayer, meaningful learning 
in a multimedia environment consists of the learners “selecting words and selecting images from the presented material, 
organising words and organising images into coherent mental representations, and integrating the resulting verbal and visual 
representations with one another” (p. 4).   
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Figure 1. A generative model of multimedia learning (Mayer, 1997, p. 5). 
 
Mayer’s theory has been well supported in an extensive series of experiments with various materials (Mayer, 1997).  While 
Mayer’s work provides some insight learning in instructional multimedia, he also acknowledges that technology is 
advancing faster than knowledge of how people learn from the technology.  Stemler (1997) also distinguishes between the 
learning process and the technology in multimedia but argues strongly that ‘interactive multimedia is a process, rather than a 
technology, that places new learning potential into the hands of learners (p. 359).  Laurillard (1999) emphasises the need to 
ensure that multimedia products are interactive in that students are required to attend and discuss information thereby 
generating a stimulating education experience.  Mayer’s model illustrates the sensitivity of the learner to the sensory 
environment and how specific information is represented, organised, and retrieved.  Video-based information represents a 
form of mediated information (Kozma, 1991) characterised by a pictorial symbolic system accompanied by audio and 
dynamic presentation.  It is manipulable in so far as the user can stop, rewind or scan through and freeze frames at will.  
Such dynamic information in which video elements, script elements (transcriptions) and interactive questioning should 
provide cues that help the user develop rich mental models of the situation depicted.  This richness emerges from the 
considerable computational efficiency in the processing of visual information (Larkin & Simon, 1987). 
 
The implications for designers of instructional multimedia are that the learning process should be foremost in the design 
process, and the technology should be used selectively to enhance the learning process.  According to Stemler (1997), 
successful instructional multimedia (a) gets the learner’s attention, (b) helps the learner to find and organise pertinent 
information, and (c) helps the learner to integrate information into his or her knowledge base.  This process of attending, 
organising, and integrating is closely aligned with Mayer’s model of selecting, organising and attending.  Stemler (1997) 
argues that multimedia supports these processes through five features of multimedia: (a) screen design (visual elements: 
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colour, text, graphics, and animation), (b) learner control and navigation, (c) use of feedback, (d) students’ interactivity, and 
(e) video and audio elements.  His literature review provides extensive guidelines for the design of various types of 
instructional multimedia using these features.  The main principles identified by Stemler are shown on Table 1.   
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Table 1 
Features of Multimedia and Associated Design Principles  
Multimedia Features Principles 
1. Screen Design 
(Stemler, 1997) 
 
 
• Focus the learner’s attention 
• Develop and maintain interest 
• Promote processing 
• Promote engagement between the learner and lesson content 
• Help learners find and organize information 
• Facilitate lesson navigation 
2. Interaction (Orr, 
Golas, & Yao, 1995 
cited in Stemler, 
1997)  
• Provide opportunities for interaction 
• Chunk the content and build in questions and summaries 
• Ask questions but avoid interrupting the instructional flow 
• Use rhetorical questions to get students’ to think about content and to stimulate curiosity 
• Provide for active exploration in the program rather than a linear sequence 
3. Feedback (Orr, 
Golas, & Yao, 1995 
cited in Stemler, 
1997) 
• Keep feedback on the same screen as the response 
• Provide feedback immediately following a response 
• Provide feedback to verify correctness 
• Tailor feedback to the individual 
• Provide encouraging feedback 
• Allow students’ to print feedback 
4. Navigation 
(Stemler, 1997) 
• Clearly defined procedures for navigation and support 
• Consistency in screen structure and location of keys 
• Use of familiar icons on control panels  
• Progress map or chart to show location within a program 
• Help segments with additional information to allow a learner to follow interests and 
construct his or her own learning experiences  
5. Learner control 
(Jones, 1995 cited in 
Stemler, 1997) 
• Provide selectable areas for users to access information  
• Allow users to access information in a user-determined order 
• Provide maps so students can find their locations and allow students to jump to locations  
• Provide feedback if there are to be time delays on accessing information 
• Arrange information so users are not overwhelmed by the quantity of information 
• Provide visual effects and give visual feedback 
6. Colour (Stemler, 
1997) 
• Use colour sparingly and consistently with a maximum of 3 to 6 colours per screen 
• Use brightest colours for most important information 
• Use neutral colours for backgrounds and dark colours on a light background for text 
• Avoid combining complementary colours (e.g. red/green) 
• Use commonly accepted colours for particular actions (red for stop) 
• Avoid hot colours on the screen as they appear to pulsate 
7. Graphics (Stemler, 
1997)  
 
• Graphics include photos and scanned pictures 
• Icons and photos enhance menu screens 
• Information is better understood and retained when supplemented with graphics 
• Avoid graphics for decoration or for effect  
• Use graphics to indicate choices (e.g. left/right arrows) 
8. Animation 
(Stemler, 1997) 
• Can be motivational and attention getting 
• Useful for the explanation of dynamic processes 
• Subtle benefits by highlighting key information, heightening interesting, and facilitating 
recall 
9. Audio elements 
(Orr, Golas, & Yao, 
1995 cited in 
Stemler, 1997) 
• Use audio when the message is short and audio rather than text for long passages 
• Do not let audio compete with text or video presentation 
• Provide headphones for in-class use 
• Tell students what is relevant and chunk the message with other instructional activities  
10. Video elements 
(Stemler, 1997) 
• Use video as an advance organizer or a summation  
• Synchronize video with content, and reinforce/ repeat the concepts being presented  
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The Context of Science Education 
The context for the development of this multimedia tool is science education for preservice teachers at the early childhood 
and primary levels.  This is an area of high priority given that several major reports have highlighted a crisis in the teaching 
of science in Australia (Australian Science Technology and Engineering Council, 1997; Batterham, 2000; Goodrum, 
Hackling, & Rennie, 2001) and elsewhere (Glenn, 2000; National Science Board, 1999).  The picture painted by these 
reports is one where “disenchantment with science is reflected in the declining numbers of students who take science 
subjects in the post-compulsory years of schooling.” (Goodrum et al., p. viii).  The grounding in scientific ideas and the 
acquisition of scientific attitudes starts in early childhood and primary school settings (Fensham, 1994).  Consequently, 
science education is recognised, as a key learning area in school, however, the teaching and learning of science is 
problematic.  Reasons are many but a significant one is that most early-childhood and primary teachers have not studied 
science much beyond junior high school.  Pre-service teacher education programs offer the only opportunity for many 
prospective teachers to acquire any grounding in science.  Most pre-service curricular are crowded and time and opportunity 
for a substantial engagement in learning to teach science is limited.  Additionally, many students report that they rarely see 
effective teachers engaged in teaching science during practice teaching.  An important element of active learning 
underpinning successful teacher preparation is the opportunity to observe experts in action. 
 
To address the need for an effective learning experience for students in this context, a multipronged approach was 
necessary.  Hence, this project involved the design, preparation and implementation of a flexible teaching strategy supported 
by multimedia resources.  The strategy provides undergraduate early childhood and primary education students (pre-service 
teachers) and postgraduate (pre-service and in-service) students with insights into authentic learning experiences (Flinders 
& Eisner, 1994) that will enable them to develop the content knowledge, pedagogical knowledge and confidence to teach 
science effectively to children.  Specifically, the main aims of the project were to: 
1. Produce a series of videos that display an exemplary range of teaching practices in schools and provide stimulus 
for solving practical problems in teaching science; 
2. Develop a practical teaching manual/learning package on scripted CDROM to support and link the use of the 
video, and structure support for problem solving in curriculum design; 
3. Implement the innovative strategy with primary and early childhood pre-service teachers, using elements of 
problem based learning; 
4. Evaluate and revise the teaching approach and resource. 
Thus, this project was designed to lead to a more coherent approach to pre-service teacher education in science across the 
various courses offered at QUT and also contribute to staff development for academic and part-time academic staff in the 
Schools of Mathematics Science and Technology Education and Early Childhood.  It also provides the base for delivery of 
the course in open-learning and more flexible modes.  The focus of this paper is on the development of the theory-based 
multimedia resources rather than the teaching strategy associated with the resources. 
 
Instructional Multimedia for Science  
The multimedia resources selected for development were videos, CDROMS, and a website.  Videos were essential to 
provide students with learning experiences that are often not available through the traditional practicum experiences.  
Vicarious experiences are particularly important and contribute significantly to changes in teachers’ sense of self-efficacy 
(e.g., Bandura, 1977; 1997).  The CDROMs were developed to encourage students to engage more deeply with the 
theoretical ideas of contemporary science education than they otherwise would through traditional print-based materials.  
Thus, the CDROMs were designed to show theory in practice.  The website was designed to provide students with ready 
access to a range of science resources and to encourage students to explore further.  Underpinning all the multimedia 
resources were principles of effective educational multimedia discussed earlier and pedagogical content knowledge in 
science.   
 
Pedagogical Content Knowledge in Science 
An extensive review of the literature was necessary to identify the key themes in contemporary science education that 
needed to be explicit in videos, would form the structure in the CDROMs, and would be incorporated into a website.  Six 
themes emerged representing our beliefs about what science is and why students need to learn science, how students learn in 
general and in science in particular, effective teaching strategies and the environment of the classroom or situation where 
learning will occur.  These themes formed the basis for the following structural components: Working Scientifically, 
Teaching Science, Children as Learners, Content, Learning Environment, and Learning Science.  These themes are 
compatible with curriculum directions at state, national and international levels.  
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Working Scientifically 
More recent syllabus developments have adopted the notion of “working scientifically” to describe the way that students 
should approach the learning of science (Australian Education Council, 1994).  Working scientifically suggests that 
effective learning of science involves Problem Finding, Investigating, Collecting Data, Recording Data, Interpreting Data, 
Evaluating Findings and finally Applying Knowledge.   
 
Children as Learners 
This component addresses general theories and strategies that guide the learner and provide insights into children’s learning 
within a constructivist framework. Theories about children as learners are numerous with no less than fifty relevant to 
teaching (Kearsley, 2002).  Given that the central role of teaching is to enable the child to become a learner (Fenstermacher, 
1986), this component focuses on ways an effective learning experience can be generated.  Six subcomponents were 
identified as central to learning: Active Engagement, Child-Centred Learning, Children’s Explanations, Individual 
Differences, Reporting Ideas, and Social Learning.  
 
Learning Science 
Knowing how to explain scientific concepts in ways that help students understand is an extra skill that has been described 
by Schulman (1986) as pedagogical content knowledge.  Knowing the types of ideas that students have concerning 
particular concepts, knowing where students have difficulty in understanding concepts and knowing how to relate new 
scientific concepts to existing knowledge is the most important skill of a good teacher.  Pedagogical content knowledge is as 
important as the actual content knowledge that teachers should have (Osborne & Simon, 1996). Some ways of addressing 
these issues in learning science follow: Connecting Ideas, Prior Knowledge, Real-World Links, and Reconciling Ideas.  
 
Teaching Strategies 
Effective teaching involves establishing learning environments and situations that enable learners to engage with the content 
(e.g. Ciardiello, 1998; Gattis, 1998).  While there are numerous teaching strategies that facilitate this process, the strategies 
that predominate in science teaching are: Demonstrating, Developing Vocabulary, Discrepant Events, Evaluating Learning, 
Explaining, Guided Investigation, Guided Reporting, Questioning, Scaffolding, and Supporting Thinking 
 
The Learning Environment 
Effective learning environments permit and encourage children to engage in reflective experiences in which they work 
together and support each other.  There are opportunities to discuss ideas, undertake investigations and use a variety of tools 
and information resources in their guided pursuit of learning.  Important aspects of the learning environment are: Classroom 
Climate, Classroom Organisation, Informal Learning and the use of a range of Resources. 
 
Content 
Scientific literacy is an awareness of the key ideas, conventions and methods of science so that a scientifically literate 
person has access to scientific knowledge, is able to use that knowledge as a citizen and contribute to decision making in a 
technological and scientific society (Bybee, 1997). Scientific knowledge is burgeoning at a tremendous rate and new 
disciplines are forming which draw upon basic scientific ideas in new and integrated ways.  Teachers must be able to 
introduce students to science that is relevant and meaningful in their lives.  Hence, several features related to the 
identification of content are: Curriculum Integration, Interest-Based Approach, and Key Concepts. 
 
The six components and their associated subcomponents illustrative of effective science teaching underpinned the 
conceptualisation of the multimedia resources.  
 
Multimedia Resources 
These six components represent an organisational framework for student teachers to conceptualise the practice of teaching.  
This framework was used to guide the planning and implementation of the lessons, which were video taped.  Two videos 
were produced from the filming of a series of three lessons in lower and upper primary classes to provide explicit and 
authentic examples of classroom science teaching.  These videos focussed on the topics of “Floating and Sinking” 
(Diezmann & Watters, 2001a) (90 mins) and “Finding out about the Past” (Watters & Diezmann, 2001a) (60 mins).  A 
further shortened video was produced to highlight critical elements of teaching science (Diezmann & Watters, 2002).  The 
authors and teachers collaboratively planned these lesson to ensure that six component-model of science teaching was 
explicated. 
 
Additionally the CDROMs (Diezmann & Watters, 2001b; Watters & Diezmann, 2001b) and website (Watters & Diezmann, 
2002) adopted this framework to provide a structure for effective science teaching.  The CDROMS were designed to show 
key theoretical ideas in practice by using video examples from the lower primary or upper primary videos.  Full lesson plans 
are available on the CDs to provide a context for the video excerpts.  A hypertext arrangement of information contributed to 
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the construction of a multimedia environment in which visual and textual elements were combined with interactive 
question-response options.  The main menu on the CDROMs was the Science Classroom (See Figure 2).  This screen 
provides a visual introduction to the content and enables the user to select various options.  The visually symmetrical layout 
emphasises a non-hierarchical structure. Thus if the student selects Working Scientifically to pursue he or she is presented 
with a subcomponent menu which defaults to the display of one subcomponent which in Figure 3 is Collecting Data.   
 
 
Figure 2.  The Science Classroom. 
 
Each sub-component screen provides an overview of the key aspects of that component.  For example in the Working 
Scientifically screen, the following sub-components are shown on the horizontal menu tabs at the top of the screen:  
Investigating, Problem Finding, Recording Data, Applying Knowledge, Collecting Data, Evaluating Findings, and 
Interpreting Data  (See Figure 3).   
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Figure 3.  The sub-component menu for working scientifically. 
 
These subcomponent screens feature video and transcript information.  There are two additional screens associated with 
each subcomponent screen that can be accessed from the vertical tabs on the right-hand side of the screen.  One screen 
provides a succinct description of the subcomponent for students who may be unfamiliar with the terminology (See Figure 
4).  The other screen provides a stimulus question about the video excerpt to support students’ analysis of episodes for 
meaning and to facilitate reflection on how they might react in a similar situation (see Figure 5).  A question response 
section is also included on this screen.  These responses can be saved, exported to a word processor or printed.  Students can 
also copy from this screen or the definition screen to construct reports or embed into assignment work.  The opportunity for 
students to examine the video episodes and respond to particular focus questions facilitates interactivity.  
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Figure 4.  Definition screen. 
 
 
 
Figure 5.  Question screen with response section. 
 
There is also a Progress Map on the CDROM, which provides an overview of the whole CDROM.  This progress map 
automatically updates as students view videos or respond to questions.  The map is “hotlinked” so students can quickly 
connect to any subcomponent in the CD (See Figure 6).  The program enables students to keep a record of their progress to 
be retrieved in subsequent sessions.  
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Figure 6.  Progress map. 
 
The Website is titled Teaching Science in the Primary Years (Watters & Diezmann, 2002) and has four main sections (See 
Figure 7).  
• The “Teaching Science” webpage links to web-based information about six components of effective science teaching: 
Working Scientifically Children as Learners, Content, Learning Science, Teaching Strategies, and Learning 
Environment (see Figure 8).   
• The “Science Education” Sites links to various Websites including Children’s Sites, Curriculum Sites, Science 
Museums and Science Teachers’ Associations (see Figure 9).   
• The “Classroom Examples” links to example Lesson Plans featured on videos/CDs for lower and upper primary 
students, Background Resources for these lesson topics, and students’ Work Samples from these lessons.      
• The “Science Curriculum Units” links to other QUT Science Education units.  This is mainly relevant to those studying 
science education. 
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Figure 7.  Introductory webpage. 
  
 
 
Figure 8.  Links supporting main components. 
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Figure 9. Resource links. 
 
While the videos, CDROMS, and website can be used independently, they were designed to be complementary in order to 
capitalise on the affordances of multimedia learning (Mayer, 1997).  The design of these multimedia products 
accommodated the following design principles identified by Stemler (1997): screen design, interaction, navigation, learner 
control, colour, graphics, and video elements.  However, these products did not address three additional design principles, 
namely audio elements, animation, and feedback.  Voice-over audio elements were excluded from the videos and CDROMs 
to avoid competition with natural video and text elements (Stemler, 1997).  Animation was excluded because it would have 
conflicted with the purpose of the production of these resources, which was to provide authentic classroom exemplars.  
Feedback was excluded from the multimedia resources because teaching is a complex situation, which has no simple correct 
answer, and the units in which these resources are used, provide opportunities for feedback through face-to-face or online 
discussions.     
 
Responses to the Multimedia Resources  
Feedback was sought throughout the production of the multimedia resources.  Professional feedback included responses 
from science lecturers, science curriculum officers, and feedback from teachers.  The endorsement of the multimedia 
resources by the profession was critical because these products are designed to assist students to become members of the 
professional community and need to be authenticated as representative models of practice (Flinders & Eisner, 1994).  
Approximately 100 educators including lecturers and teachers authenticated the resources as illustrated by the following 
representative comments: 
 
• The video excerpts are good examples of the principles being presented.  A valuable and useful resource.   
• I believe that it has very good potential to be used with preservice primary and early childhood students.  I 
would certainly make use of it in my teaching as I thought it has great potential. 
• Very helpful for our graduate teacher and our non-science oriented staff member.   
• An insight into what “Science’ looks like in a classroom.  An insight into “how easy” Science can be.  An 
inspiration to non-Science teachers.   
• It will engender INTEREST, which has been lacking.   
• Show a clearer way of implementing the science syllabus.    
• Provide an excellent resource for all staff members to use.  Both CDROMs were non-threatening and 
therefore would engage even the most reluctant science teacher. 
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Feedback from students was also of particular importance to ensure that the resources were appealing and were easily 
usable.  During the development and trialling of the CDROM, a “MultiGEN” facility was also used to monitor students’ 
physical use of the CDROM and identify any difficulties.  This device converts computer monitor output to VHS signals 
that can be recorded in a VHS format for subsequent analysis.  Feedback from students also enabled the refinement of some 
technical features of the program.  Students also responded to a series of questions that probed pedagogical usefulness.  The 
following feedback is representative of the endorsement provided by a group of 30 students in both early childhood and 
primary courses. 
 
• Made me think about how to engage the children.  The video excerpts are excellent.   
• Really enjoyed looking at it (CD) (and) will look forward to sharing it with others in the future.   
•  (The CD) was very useful.  Being able to learn from a visual stimulus enabled me to see the application of 
teaching strategies.   
• Videos were very useful in getting a grasp on how to teach science in an effective way.     
 
Conclusion 
Educational multimedia resources clearly have much to offer teacher education programs, particularly within the contexts of 
increasing enrolments, diminishing budgets and flexible delivery.  However, the range of multimedia materials that is 
available for teacher education is limited.  This situation should be a major concern for all teacher educators because 
knowledge of multimedia evaluation will be necessary to make informed selections of resources or to contribute to the 
development of new resources.   
 
While this project was initiated as a teaching development project, it has provided an opportunity to test the generative 
theory of multimedia learning.  Thus, this paper has presented the theoretical framework and the process that was used to 
develop a set of multimedia resources for teacher preparation in science education.  Feedback from practitioners provides 
evidence that the content in the multimedia resources is representative of effective science teaching practices and is 
appropriate for those learning about the teaching of science.  Students’ use of these materials and their comments have 
strongly endorsed this application of the generative theory of multimedia learning.  There is clear evidence that students’ 
appropriated these resources as tools to construct an understanding of the teaching-learning process in science.  Being able 
to access and revisit resources over time has the potential to strengthen effectiveness and heighten students’ interest in 
science teaching.  Used in a collaborative formal or informal learning environment, these resources provide a stimulus for 
preservice or inservice teachers to discuss and analyse science teaching. 
 
This project has provided options for future development.  The organisation and programming of the CDROM has been 
designed to enable easy substitution with other content. For example, further science teaching episodes can be readily 
incorporated into a new CDROM by substituting video and text files from another topic area.  The flexible structure of the 
CDROM enables extensions to other key learning areas, or grade levels.  Hence this project has shown that teacher 
educators can construct multimedia materials to suit local contexts and specific needs.  These multimedia resources 
represent an attempt to enhance student learning.  The next step is to undertake more rigorous evaluation and exploration of 
the effectiveness of these materials.  We also need to explore the most effective ways of supporting staff to use the materials 
in face-to-face and online teaching modes.   
 
If we understand the human mind, we 
begin to understand what we can do 
with educational technology. 
Herbert A. Simon 
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